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Chemical vapour deposition of nitride and oxynitride dielectric films

S. Alexandrov
To cite this version: Nitrides and oxynitrides of aluminium, gallium and germanium exhibit useful and often excellent combinations of electrical, optical, chemical and thermomechanical properties, and therefore there has been a growing interest in the deposition of these thin films. The oxynitrides, which can be described as a solid solution between a nitride and an oxide, have attracted special attention because by precise control of operating conditions it is possible to change the film composition and therefore the main physical and chemical properties over a wide range. As a result, it is often possible to achieve combinations of material characteristics which are impossible to obtain either for pure nitride or oxide.
In the last two decades CVD including, different forms such as plasma enhanced and photo assisted CVD, has become a dominating deposition technique for the formation of thin dielectric layers. These types of film deposition processes are complicated from a physicochemical point of view and for successful applications in industry it would be highly desirable to have a fundamental understanding of the process mechanisms.
The purpose of this paper is to review the preparation and characterisation of thin dielectric films of nitrides and oxynitrides of aluminium, gallium and germanium by the technique of CVD using "halogen" containing precursors. Special attention will be paid to results obtained from the study of the kinetics of the deposition, including those from mass spectroscopy and direct IR spectroscopy of the gas phase during CVD of nitride and oxynitride films, and to the influence of the deposition conditions on the structure, composition and basic properties of the films.
The potential applications of nitride and oxynitride films in semiconductor device technology will also be reviewed.
